June Monthly Educational Module

“Hurricane 101”

Day 1

This month the Lower Mississippi River Forecast Center is talking all about hurricanes! To start,
we are going to give a quick overview of hurricanes. Check out the graphic below to learn a
little background information on hurricanes and hurricane season.

* Atropicalcyclone is a rotating, organized system
I MRF‘ of clouds and thunderstormsthat originates over
tropical or sub-tropical waters and has a closed

low-level circulation.
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. . * Hurricanes are heat engines that transport heat
H urricane OVE rview energy from the tropics to the midlatitudes.
* The main components of hurricane (picturedtop
left):

— Eye - area of clear skies and calm winds as a result
to sinking air in the center of the storm

— Eyewall - ring of intense thunderstorms wrapped
around the eye and is where the strongest
thunderstorms are located

— Rain Bands - spiraling bands of thunderstorms
around the center of the hurricane

— Qutflow - high level clouds moving clockwise away
from storm’s center indicates evacuation of air to
allow for more rising air to intensify the storm

+  Hurricane hazardsinclude storm surge, high
winds, heavy rainfall, inland flooding, tornadoes,
and rip currents.

* The Atlantic Hurricane Season runs fromJune 1st
through November 30",

*  The peak of the Atlantic Hurricane Season is
from mid-August to late October (pictured
bottom left)

+ Onaverageeach year, there are 11 tropical
storms, 6 of which become hurricanes, that
developin the Atlantic basin.

May 10
June 1
June 20
July 10
Aug 20
Sept 10
Oct 1
Oct 20
Nov 10
Dec 1
Dec 20

Aug 1

Mumber of Storms per 100 Years

anes and Tropical Storms
Bl Hurricanes |

Connect with us:

U5 National Weather Service
hittpi/fww ur.lrh,nnal.govﬂmr&n Lower Mississippi River Forecast Center y GHWSLIMREC




Day 2

Our next topic is hurricane classifications! Have you ever wondered why hurricanes are named
or how we classify tropical cyclones? Well, you are in luck! Check out the graphic below to
learn more about tropical cyclone classifications and the hurricane naming convention.

*  Tropical cyclones are named differently across the
LMR F‘ world. They are called hurricanes in the Atlantic
Ocean, typhoons inthe Western Pacific Ocean,
and simply cyclones in the Indian Ocean.

*  Hurricanes start off as tropical disturbances and
are classified by stages in development.

Hurricane C|aSSiﬁcati0nS *  Tropical Disturbance — Adisorganized cluster of

clouds and thunderstorms inan area of low
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Bera on Boress  ow  Bem G mph (33 knots) or less
Crisizbal Claudefis Colin Ciredy Chris Chantal H H
coat e o o il chanal  »  Tropical Storm - An organized system of strong
Edoused Eka Est Ealy Emar Ew thunderstorms with a well-defined circulation and
ay ro wona rankan ERnce A " " "
Goremg Gaicn Giamions pliet oo Pt maximum sustained winds of 39 to 73 mph (34-
Harina Hanmni Hmrning Harvey Hiona Humbpin
Isaian ida tam frma Inaac Imeida 63 knﬂts}
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Wited Waoda Wk Wimoey  Visen vrandy and 5 on the Saffir-Simpson Hurricane Wind Scale

Hurricane names help in communicating about storms, especially when there are two or more occurring
atonce. There is a 6 year cycle of names (pictured above) in which names are reused after 6 years unless
the name gets retired (ex: Katrina, Andrew, Rita, Wilma, etc.). Hurricane names are both male and
female and are ordered alphabetically. However, they do not contain names starting with Q, U, X, Yand Z
because of their scarcity. Names are assigned when a tropical depression becomes a tropical storm.
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Day 3

Up next is hurricane formation! Hurricanes don’t just pop out of nowhere. They start off as a
cluster of thunderstorms and go through a series of development stages (as discussed
previously). Now, we are talking about how a cluster of thunderstorms develops into the
powerful natural disaster that we call hurricanes. To learn more about how hurricanes form,
check out the graphic below.

LMRFC Hurricane Formation

Lower Mississippi River Forecast Center _

o e *  Hurricanes are products of a

the cooler upper levels of the stom warm, moist atmosphere which
is why hurricanes form in the
tropics.

e e epe = Most hurricanes form between
cente: ; the latitudes of 5 and 30
; - degrees over all the tropical
oceans {except the south
Atlantic and the eastern South
Pacific)
i : *+  The two main ingredients for
tropical cyclone formation and
intensification are warm water
and a lack of change in wind
speeds and directions.

Rainbands

Eyewall’ ;

Hurricane Formation:

1. Thunderstorms develop from the evaporation of warm, moist air from the ocean beneath. If there isa
lack of change in wind speeds and direction, air moves away from the thunderstorms in the upper levels of
the atmosphere.

2. Once a cluster of thunderstorms develop, more rising air resultsin a relative low pressure area atthe
surface. Low pressure causes warm, moist air to move inward toward the center at the surface and
continue the cycle of air rising and moving outward aloft.

3. As the cycle continues, the low pressure area becomes low enough that it causes the storm to rotate
arcund the central low pressure, and a tropical cyclone canform. As long as the key ingredients are
present, the storm continues to intensify until hurricane decay ocours.
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Day 4

In the previous topic, we talked about how hurricanes form; however, the most common
guestion on everyone’s mind is... “How do hurricanes die?” This module post focuses on
hurricane decay. If you want to learn more about how tropical cyclones die, check out the
graphic below.
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Hurricane Decay

*  Whena hurricane loses its keyingredients (warm
waterand lack of wind change), decomposition
begins.

*  Hurricane decay occurs when:

—  Stormmoves over cooler water SERTEMEER
—  Stormmakes landfall
— Stormentersan area of wind shear

*  Whena tropical cyclone moves overland or over
cooler water, it loses its source of warm, moist
air.

*  When a tropical cyclone moves overland, it not
only loses its warm, moisture source, but also
surface roughness overland tears up the storm
and causes further decay.

*  Whena storm enters an area of wind shear
{changing wind speeds or directions), air cannot
evacuate aloft and causes air to fill in the center
of the storm’s circulation.

*  Theimage on the top right shows the
climatological origin and typical track of

hurricanes in September. Mostoften tropical Currart Information: & -WS:.- .

cyclonesdie overcooler waterin the Northern ; i Suvared i 0 o e Wi D <

Atlantic or by making landfall on the U.5.coast.  mommma e ot =i —
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Day 5

Now that we have covered general hurricane information and the formation and decay of
hurricanes, we are going to shift gears and talk more about hurricane hazards. The three main
hurricane hazards are storm surge, wind damage, and inland flooding from heavy rainfall. We
are going to start off by discussing hurricane winds. Check out the graphic below to learn more
about the hurricane hazard...winds!

MAY WIND= 135 ET SPEED OF MOTIGM= {8 ET
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Hurricane Winds

*  Tropical cyclone winds can cause a range of %0
destruction based on the intensity of storms and the
speed and direction of the storm.

*  Thestrongestwinds are located near the eye wall;
howewver, winds can last for hours at a time as bands
move inland. Hurricane winds can reach farinland
depending primarily on intensity of landfall and
storm motion (pictured top right).

*  TheSaffir-Simpson Hurricane Wind Scale {attached)
is usedto classify hurricanes OMNLY by wind speeds
andto describe what types of damage can be
expected from those wind speeds. m::'llﬁ'mh

*  Wind speeds are measured during Reconnaissance
flights, aircrafts that fly above and into tropical
cyclones. They can collect wind speed and direction
dataat about 10,000" feetin the atmosphere or
through an instrument called a dropsonde.

*  Adropsonde {pictured bottom right) is an instrument
attached to a parachute that has pressure, humidity,
and temperature sensors, as well as a GPS for
tracking and computing wind speeds and direction. A

radio transmitter sends data to aircraft

every 0.5 seconds.

st lites u:l’llhm
speed and derecton

US Natianal Westher Service

Corsnact sith it i!;_::hﬂa:ﬂmlﬂ'l.mhmﬂﬂﬂ: Lorvenr Ml Rhvar . ' SNWILMRFC




Day 6

In the previous post, we discussed the three main hurricane hazards, in particular, hurricane
winds. Now, we want to continue highlighting hurricane hazards with heavy rainfall and inland
flooding. Check out the graphic below to learn more about this hurricane hazard!

Source: NBC

LMREFC

Lower Mississippi River Forecast Center

Heavy Rainfall and
Inland Flooding

*  Hurricanes and tropical storms can produce
torrential rainfall causing flash flooding, as well
as cause significant rises on rivers and streams
leading to river flooding.

* Inland flooding from heawvy rainfall is the second
largest killer behind storm surge when it comes
to hurricane-related fatalities, and it accounts for
25% of all hurricane-related deaths

*  There are two important factors when
considering heavy rainfall and flooding: the

and the storm’s size.
*  Large, slow moving storms will produce more BEEC=g

storms.

*  Anexample of a slow moving hurricane is
Hurricane Isaac in 2012. It produced
over 20 inches of rainfall in less
than 48 hours.
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Day 7

Are you ready to learn more about hurricane hazards?!? Well, you are in luck! Up next, we are
covering the hurricane hazard...storm surge! Storm surge is often the greatest threat from a
hurricane. If you want to learn more about storm surge, check out the graphic below.

LMRFC Storm Surge

¢ Storm surge is the piling up of ocean water by
Lower Mississippi River Forecast Center strong onshore winds from a tropical cyclone
(pictured top left). Hurricane winds push water
toward the shore, causing the sea level to rise in
addition to violent wave activity.

*  Storm surge is dependent on several factors,
including tropical cyclone winds, the continental
shelf, and inland elevation and topography.

¢ Storm surge is always the most intense on the
right side of the storm because the winds are
the most intense as they are blowing toward the
shore. On the left side of the storm, winds are
blowing away from the shore.

Wind and Pressure Components of Hurricane Storm Surge

& Pressure-driven Surge (5% of total)

Water on ocean-side T i .

':f-rmmv"f'i_'f-m/ e *  Storm surge potential changes due to the

raising sea level much As water approaches land . .

it “piles up" creating storm surge continental shelf. The shallower the shelf is, the
higher the water can build up.
ST COREL Eromam *  River channels and inlets “funnel” storm surge

and increase the storm surge impacts further
inland.

*« Low elevations inland can also cause the storm
surge to move further inland.

*  Contrary to popular belief, the impact of low
171t pressure from the storm is minimal in

e (ERSurge bz s comparison to the strong winds being forced
toward the shore.

2 ft normal

il *+  Storm Surge vs Storm Tide (pictured bottom left)

* Storm Surge is the water that is forced
toward the shore by the storm’s spiraling
winds
* Storm Tide is the combination of the storm

US National Weather Service .
Lower Mississippi River Forecast Center ’ ONWSLMRFC surge and the normal tide

Mean sea level
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Day 8

We are wrapping up hurricane hazards by highlighting two other hazards...rip currents and
tornadoes. These two hazards pose a significant threat during hurricanes and are important to
understand. Check out the graphics below to learn a little more about rip currents and
tornadoes with hurricanes.

LMREC

Lower Mississippi River Forecast Center e Forecan Caner

Rip Currents

e  Aripcurrent is a stream of water extending from or near the beach seaward through the breaker zone in a
relatively narrow jet.

*  The primary driver of rip currents are waves NOT wind. Winds can cause waves, but rip currents can occur
during calm winds as well. Rip currents are primarily surf dependent.

* The fact that we see rip currents, often with strong onshore winds, is because those winds cause local wind
waves and those wind waves cause the rip currents. Rip currents can occur with offshore winds too.

*  Strong winds associated with a tropical cyclone can cause dangerous waves that increase the potential of rip
currents. Even at large distances from tropical cyclones, rip currents can be strong and deadly.

[P CURIIENATS sreak the Grip of the Ript,
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Tornadoes

*«  Atornado is a rotating column of air with circulation reaching the ground.

*  Hurricanes can produce tornadoes. These tornadoes occur in thunderstorms embedded in rain bands,
usually away from the center of the tropical cyclone. Tornadoes produced by tropical cyclones usually are
short-lived and relatively weak; however, they do pose a big threat and have the potential for significant

damage.

*  Hurricanes can also produce tornado-like winds.

*  An Extreme Wind Warning is issued by NWS when a major hurricane is about to make landfall. This
warning is issued to alert citizens of the rapid onset of destructive winds (tornado like winds) associated
with the eye wall of major hurricanes.

I, US National Weather Service
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Day 9

We are winding down our 6™ Monthly Educational Module, but we are saving the best ones
for last! Next up, we are talking all about hurricane products and the forecast process. First off,
the National Hurricane Center is the one who issues all the official tropical cyclone forecasts
and guidance products. However, local Weather Forecast Offices issue more detailed forecasts
for their specific areas, and River Forecast Centers use the National Hurricane Center’s
forecasts in their river forecasts and guidance products. If you would like to learn more about
the tropical cyclone forecast process, check out the graphic below provided to you by the US
National Weather Service New Orleans office. Also, if you would like to learn more about the
National Hurricane Center’s hurricane-related products, check out our module graphic below
as well.

LMRFC Hurricane Products

Lo Mississi iRiver B C *  Tropical Weather Outlooks (pictured bottom left) and

wer Mississippl River Forecast Lenter Discussions are issued 4 times a day to highlight where there
are areas of tropical cyclone activity and what the
probability is of tropical cyclone formation.

- Public Advisories offer critical hurricane watch, warning and
forecast information.

— Watches— means tropical storm or hurricane conditions are
possiblein your area within the next 48 hours

— Warnings - means tropical storm or hurricane conditions are
expected in your area within the next 36 hours

L Forecasts/Advisories provide detailed tropical cyclone track
and wind field information.

. Probabilities offer locally specific chances of experiencing
tropical storm, strong tropical storm and hurricane force
winds out to 5 days.

s Forecast Cone (pictured top left):

= S e Cso S s S s 2 — Represents the most likely path of the center of the tropical
a Graphical Tropical Weather Outlook 7\ cyclone and is designed that the center of the tropical

National Hurri cyclone will stay inside the cone 2/3 of the time. This means
2 1/3 of the time the storm can move outside of the cone

- i, — Impacts can extend beyond the cone borders (especially for
clone Activity is Not Expected [ © larger storms). So, even if you are not in the cone, that
During the Next 48 Hours doesn’t mean you won't feel the impacts. Be sure to look at
¥ r ki forecastimpacts not justthe cone.

. Hurricane Local Statements are prepared by local National
Weather Service offices in or near a threatened area that
give greater detail on how the storm will impact that area.
Specific details include weather conditions, evacuation

decisions made by local officials, and other precautions
necessary to protect life and property

. Resources:
— National Hurricane Center: http://www.nhc.noaa.gov/

S . = S — ices: :

oy e e R Local Weather Forecast Offices: http://www.weather.gov/
Qutlined areas denaote current position of systems discussed in the Tropical Weather
Outlook. Color indicates probability of tropical cyclone formation within 48 hours.

C—JLow <30% . Medium 30-50% . High >50%

Us National Weather Service
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Hurricane Forecast Process
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Day 10

This is our last post of our June Monthly Educational Module on hurricanes; however, we are
leaving you with the best one for last! Check out the graphic below to get some interesting
facts on hurricanes and some hurricane preparedness tips!

LM RFC Interesting facts

* At one point, Hurricane Katrina's central
pressure was 902 millibars, the fifth lowest on
record in the Atlantic Basin. Hurricane Wilma
was the lowest recorded pressure in the Atlantic
Basin.

*  Theword “hurricane” is derived from the Mayan
storm god, Hunraken.

* Larger hurricanes are not necessarily stronger

Lower Mississippi River Forecast Center

Hurricane Preparedness

= (Createan emergency plan.
* Have an emergency kit ready.

* During an extended power outage, than smaller hurricanes. There is very little
ATMs & credit card machines may not correlation between size and intensity. For
work. ]"'E'UdF_l extra money in your example, Hurricane Andrew was a very intense
emergency kit. storm (Category 5) but was relatively small.

* Prepareyour homefor heavy windsby + Hurricane Hunters collect data from in and
covering windows, cleaning gutters, and around tropical cyclones. NOAA hurricane
trimming trees. And, bringinall hunters fly through storms in their P-3 aircraft or
outdoor furniture & secure anything fly above storms in their G-IV aircraft. The US Air
else that isn’t tied down, should a Force 53rd Weather Reconnaissance Squadron
storm threaten the area primarily flies through storms in their AC130

* Follow evacuation orders. aircraft. It's important to understand what is

* Keep hurricanes in mind when planning going on inside and around the storm to
S PTIEE VAt understand its strength and its track.

o *  U.S. tropical cyclone deaths distribution (1962-
2011): Storm surge {50%), Rainfall-induced
- - floods (25%), Surf (5%), Offshore (5%), Winds
d ,:‘1 (5%), Tornado {5%), Unknown (5%)

Lawar Mississlppl
River Forecast Center

We hope you have enjoyed learning all about hurricanes from this month's module. Be sure to
stay hurricane aware and prepared during hurricane season!



